1.. Introduction {#S0001}
================

Natural disasters such as earthquakes, floods, and hurricanes may lead to a wide range of negative psychological consequences, including post-traumatic stress disorder (PTSD) (American Psychiatric Association \[APA\], [2013](#CIT0003)). To better understand the aetiology of PTSD, and promote well-being, it is critical to investigate exposure-related correlates of PTSD following traumatic events. One area of potential interest and increased relevance is the use of media, especially social media, following natural disasters. The current study aims to identify whether types of media use and specific media content are associated with PTSD following a community-wide natural disaster.

1.1.. Media use and disasters {#S0001-S2001}
-----------------------------

The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) clearly stipulates that non-professional indirect exposure to traumatic incident(s) via media, television, movies, or pictures does not apply to the A-4 PTSD criterion, 'experiencing repeated or extreme exposure to aversive details of the traumatic event(s)' (APA, [2013](#CIT0003)). This change aroused dispute about whether non-professional indirect exposure should be included in the DSM-5 criterion A (Pai, Suris, & North, [2017](#CIT0034)). For example, prior research has considered media exposure as a trauma when applying definitions from the Diagnostic and Statistical Manual of Mental Disorders, 4th Edition (DSM-IV) and its Text Revision (DSM-IV-TR) (APA, [2000](#CIT0002)), and some have critiqued this approach suggesting that this would overestimate PTSD prevalence (McNally, [2009](#CIT0029)). However, media exposure has been associated with PTSD in several studies.

In studies on the 11 September 2011 terrorist attack in the USA, people who spent more time viewing television related to the event had a higher risk of PTSD (Ahern et al., [2002](#CIT0001); Schlenger et al., [2002](#CIT0038)). In one of the few longitudinal studies on media exposure and PTSD, Hall et al. ([2015](#CIT0017)) found that greater media exposure was associated with incident PTSD at 6 month follow-up among terrorism-exposed adults. Frequent exposure to distressing media imagery and unrest was found to be associated with PTSD symptoms for adolescents who survived the Wenchuan earthquake in 2008 (Yeung et al., [2018](#CIT0051)).

According to the report from the Pew Research Center, Americans aged 18--29 years were about twice as likely to obtain news online rather than from television (52% vs 23%) (Gottfried & Shearer, [2017](#CIT0016)). This trend was also found among Macao youth, with 62% (vs 30%) reporting getting their news online versus television (Lam, [2018](#CIT0022)). Compared to other populations, young adults and college students may be more vulnerable to psychological distress associated with media exposure since they frequently use both traditional and new forms of media (Jones, Garfin, Holman, & Silver, [2016](#CIT0021)). However, few studies have examined this association.

According to a study on media use during a hurricane, the internet was the main source for weather-related news for college students, and 76% of the participants reported that they preferred this news medium (Piotrowski, [2015](#CIT0037)). The increasing use of new media may be an original source of indirect trauma exposure. A study of Hurricane Sandy found that social media use predicts higher stress levels than traditional media use (Goodwin, Palgi, Hamama-Raz, & Ben-Ezra, [2013](#CIT0015)). Compared to traditional media that provide 'objective' information about disasters, social media may have a more direct and personal impact on people owing to the type of content being shared (Lemyre, Johnson, & Corneil, [2010](#CIT0025)). But is engagement with traditional and new media associated with PTSD following community-wide natural disasters? To answer this question, studies are needed to examine the link between media exposure and PTSD among populations exposed to natural disasters.

Most of the previous studies on media exposure and PTSD demonstrate that increased media use is associated with greater PTSD. A few studies reported a negative association between exposure and disaster-related mental health. In one exception, a study of Typhoon Haiyan in the Philippines reported that the use of Facebook facilitated collective coping strategies in the aftermath of the disaster (Tandoc & Takahashi, [2017](#CIT0043)). In that study, social media served as a platform for survivors to narrate and present their own experience, and this process helped them to manage feelings and memories about the disaster and encouraged coping with the crisis (Tandoc & Takahashi, [2017](#CIT0043)).

1.2.. Aims of study {#S0001-S2002}
-------------------

The current study had two aims. First, we examined the prevalence of PTSD among Macao university students 1 month after Typhoon Hato. Secondly, we examined key correlates of PTSD, including typhoon-related exposures, media exposure, and sociodemographic factors found previously to be associated with PTSD (Chan & Rhodes, [2014](#CIT0006); Cieslak et al., [2009](#CIT0008) Dai et al., [2016](#CIT0009); Furr, Comer, Edmunds, & Kendall, [2010](#CIT0012); Shigemura et al., [2014](#CIT0040); Silvestre, Anacréon, Théodore, Silvestre, & Garcia-Dubus, [2014](#CIT0041); Tural et al., [2004](#CIT0045); Wilson, [2014](#CIT0049)). This study extends the previous literature by examining the impact of media use and specifically investigates the difference between traditional and new forms of media, and the differences in content of media exposure on PTSD in a disaster-exposed population.

2.. Method {#S0002}
==========

2.1.. Context {#S0002-S2001}
-------------

Super Typhoon Hato struck Macao, Special Administrative Region (SAR) of the People's Republic of China, on 23 August 2017. This was one of the strongest typhoons to impact the city in over 50 years. The storm resulted in 10 deaths, more than 200 people injured, and an economic loss of USD1.42 billion (Ng, [2017](#CIT0030)). More than half the population experienced water and electricity shortages after the storm, and the telephone service in the whole city was suspended for several hours. The storm caused massive damage to the University of Macau campus, and power, water, and food supplies took more than 3 days to restore.

2.2.. Participants and procedure {#S0002-S2002}
--------------------------------

A self-report questionnaire was distributed to all students in the University of Macau by email on 21 September 2017 and data collection continued until 6 December. A lottery with a cash prize of 100 Macao Patacas (approximately USD13.00) for 50 people was used as an incentive for study participation. All participants were informed of the study purpose and procedures, and provided consent to participate. The study was approved by the Research Ethics Committee of the University of Macau.

2.3.. Measures {#S0002-S2003}
--------------

### 2.3.1.. PTSD {#S0002-S2003-S3001}

The Chinese Version of the PTSD Checklist for DSM-5 (PCL-5) assessed PTSD (Weathers, et al., [2013](#CIT0048)). The PCL-5 is a 20-item self-report measure of PTSD with well-established psychometric properties (Bovin et al., [2016](#CIT0004)). Respondents were instructed to rate each item focusing on Typhoon Hato on a five-point Likert scale (ranging from 0 = none to 4 = extreme) which assessed the severity of PTSD symptoms over the past month, according to the DSM-5 (American Psychiatric Association, [2013](#CIT0003)). PTSD diagnosis was established by algorithmic scoring, summing symptoms that were rated 2 'moderately' or higher in severity within each symptom cluster (Weathers et al., [2013](#CIT0048)). This scoring method follows the DSM-5 diagnostic scoring rules, requiring at least one intrusion, one avoidance, two negative alterations in cognitions and mood, and two alterations in arousal and reactivity symptoms. We utilized the algorithmic scoring method since validated cut-off scores are not available for use in a mixed-gender sample of Chinese young adults. The Chinese version of PCL-5 demonstrated excellent reliability (Cronbach's *α* ranging from 0.91 to 0.94) and validity in previous studies of disaster exposure among Chinese people (Liu et al., [2014](#CIT0027); Wang et al., [2015](#CIT0047)). The scale reliability in the current study was excellent (Cronbach's *α* = 0.97).

### 2.3.2.. Typhoon exposure {#S0002-S2003-S3002}

Exposure was assessed in two ways. We assessed direct exposure and resource deprivation as a result of the typhoon. The exposure questions were developed from a meta-analysis (Chan & Rhodes, [2014](#CIT0006)) of risk factors from previous natural disasters. In the current study, 13 items were used to assess direct typhoon exposure, including injuries, death of loved ones, almost drowning in the flooding, witnessing traumatic events happening to others, being stranded or trapped during the storm, and home damage. Resource deprivation was assessed using eight dichotomous questions that measured experiences of lacking necessities such as water, electricity, food, and medical care.

### 2.3.3.. Media use {#S0002-S2003-S3003}

Fifteen items were used to examine participants' exposure to media use during and 1 week after the typhoon. Seven questions assessed the amount of time spent accessing disaster-related information on various forms of media, including traditional media (e.g. newspaper, radio, television) and new media (e.g. online news, social media). For example, 'In the week following the Typhoon, how many hours in total did you spend watching TV about the Typhoon?' (range from 0 h to \> 12 h). Seven questions asked about the content that participants viewed. For example, 'How often do you view images of people suffering?' (range from 0 = never to 4 = often). One dichotomous question asked whether participants shared information related to the storm on social media.

### 2.3.4.. Participant characteristics {#S0002-S2003-S3004}

Information included age, gender, and place of birth.

2.4.. Statistical analysis {#S0002-S2004}
--------------------------

Independent *t*-tests, Pearson's chi-squared tests, and Fisher's exact tests were used to examine the univariable relationship between direct exposure, resource deprivation, media exposure, participant characteristics, and PTSD. Correlates significant at *p* \< 0.25 were then included in adjusted multivariable logistic regression analyses. According to Hosmer, Lemeshow, and Sturdivant ([2013](#CIT0019)), traditional significance levels (such as 0.05) often fail to identify variables known to be important predictors or confounders, and a higher significance threshold is recommended to select covariates for inclusion in adjusted models.

The analyses for the current study were conducted in a stepwise sequence of three multivariable logistic regression models. In Model 1, the association between participant characteristics and PTSD was evaluated. Then in Model 2, direct typhoon-related exposures were added to Model 1. In Model 3, typhoon-related deprivation was added to Models 1 and 2. Finally, in Model 4 we added media exposure to Models 1, 2, and 3. The type of media use and the contents of this media exposure were analysed separately (Model 4a, 4b). This sequence of model testing allowed for the examination of the adjusted effects of typhoon exposures on PTSD, the unique contribution of disaster-related deprivation, and, subsequently, the adjusted association between media exposure and PTSD, thereby enabling an evaluation of whether media exposure is associated with PTSD above and beyond established correlates (Chan & Rhodes, [2014](#CIT0006)). Significance in the adjusted models was set at \< 0.05. Data analysis in this study was conducted using Stata 15.0 (StataCorp, [2017](#CIT0042)).

3.. Results {#S0003}
===========

3.1.. Participant characteristics {#S0003-S2001}
---------------------------------

At the time of the study there were 9782 Chinese students studying at the university, of whom 1876 participated in the current study (19.2%). Most students were from Macao (66.0%) and mainland China (29.3%). Among the participants, 634 (33.8%) were men and 1242 (66.2%) were women, with a mean age of 20.0 years (*SD *= 2.63). No significant differences were observed between the total student population and the study population by age, gender, and place of origin, suggesting that our study is representative.

3.2.. Prevalence of PTSD {#S0003-S2002}
------------------------

The prevalence of PTSD was 5.1%. The mean score on the PCL-5 was 5.9 (*SD* = 9.9). The prevalence of PTSD was 6.5% among local Macao (SAR)-born students, 5.6% among Hong Kong (SAR)-born students, and 2.3% among students born in mainland China.

3.3.. Univariable analyses {#S0003-S2003}
--------------------------

[Table 1](#T0001) displays the results of univariable analyses. The results of the *t*-test indicated that students with PTSD were younger than those who did not have PTSD. Chi-squared tests showed that men, compared to women, were more likely to experience PTSD. Home damage, property loss, flooding, and not being able to live in the home, injury, witnessing injury, injury to loved ones, seeing a dead body, and almost drowning, or seeing someone almost drowning or actually drowning in the flooding were all associated with PTSD. In addition, lack of food, water, electricity, internet, needed medication, and necessary medical attention during the typhoon period were all significantly associated with PTSD.10.1080/20008198.2018.1558709-T0001Table 1.Participant characteristics and typhoon exposure. TotalNo PTSDPTSD   *N* = 1876*N* = 1780*N* = 96  Variable*n*%*n*%*n*%*χ*^2^*pSociodemographic characteristics*Gender Men63433.858892.7467.39.020.003 Women124266.2119296.0504.0  Region Macao123966.0116093.6796.4Fisher's exact0.005 Hong Kong542.95194.435.6   Mainland China55029.353797.6132.4   Taiwan241.32395.814.2   Others90.59100.000.0  *Direct experience*Injured No184598.3175595.1904.913.16\< 0.001 Yes311.72580.7619.3  Almost drowned in the flooding No186199.2177195.2904.837.89\< 0.001 Yes150.8960.0640.0  Stranded during the storm No125266.7118394.5695.51.200.273 Yes139833.3 95.7274.3  Trapped during the storm No139874.5132895.0705.00.140.711 Yes47825.5 94.6265.4  Someone close being injured No179195.5170795.3844.714.85\< 0.001 Yes16224.57385.91214.1  Witnessed people injured No162286.5155796.0654.030.39\< 0.001 Yes25413.522387.83112.2  Saw someone almost drown No182497.2173595.1894.97.670.006 Yes522.8 86.5713.5  Saw someone drown No186099.1176895.1924.9Fisher's exact0.007 Yes160.91275.0425.0  Saw a dead body No186399.3177095.0935.0Fisher's exact0.026 Yes130.71076.9323.1  Home damaged No148979.4143496.3553.730.12\< 0.001 Yes38720.634689.44110.6  Home flooded No162586.6155495.6714.414.00\< 0.001 Yes25113.422690.02510.0  Home uninhabitable after the typhoon No166588.8159095.5754.511.450.001 Yes21111.219090.1219.9  Personal or family loss of property No140274.7133895.4644.63.490.062 Yes47425.344293.2326.8  *Resource deprivation*No access to drinking water No68936.465796.2263.83.800.051 Yes119363.6112394.1705.9  No access to food No124966.6119795.8524.27.000.008 Yes62733.458393.0447.0  No access to running water from a tap No30916.529294.5175.50.110.737 Yes150783.5148895.0795.0  No access to electricity No965.18689.61010.45.850.016 Yes178094.9169495.2864.8  No access to internet No20110.718491.5178.55.170.023 Yes167589.3159695.3794.7  No access to needed medication No180095.9172095.6804.441.43\< 0.001 Yes764.16079.01621.0  No access to medical attention No181296.6172895.4844.625.36\< 0.001 Yes643.45281.31218.7  Not able to communicate with loved ones No90548.285594.5505.50.600.439 Yes97151.892595.3464.7  [^1]

As shown in [Table 2](#T0002), *t*-tests showed that those with PTSD reported higher average time spent watching television, listening to radio programmes, watching online videos, viewing online news, and viewing videos on social media that were captured by people in the community about the storms, compared with those without PTSD. In terms of media exposure, people with PTSD spent higher average time viewing information on drowning victims and interviews with government officials, and less time viewing information related to the storm itself, and images of people being heroic.10.1080/20008198.2018.1558709-T0002Table 2.Average reported media use 1 week after Typhoon Hato.TotalNo PTSDPTSD  *N* = 1876*N* = 1780*N* = 96  Variables*MSDMSDt*-test*pTypes of media use*Watching TV about the storm2.152.932.823.21−2.190.029Listening to radio programmes about the storm1.072.252.242.81−4.87\< 0.001Reading newspaper about the storm2.262.872.642.05−1.240.216Viewing online news about the storm3.573.623.523.700.130.894Watching videos about the storm2.993.443.833.81−2.340.019Viewing news updates on social media about the storm3.883.854.603.98−1.790.074Viewing videos on social media that were captured by people in the community about the storm3.553.744.583.86−2.630.009*Media content*The storm itself2.861.152.071.256.47\< 0.001The flooding2.341.302.171.271.270.204Drowning victims1.831.262.131.30−2.210.027Residents' emotional reactions2.271.262.441.19−1.250.212Interviews with government officials1.741.262.071.26−2.470.013Images of people being heroic2.781.172.431.262.900.003Images of people being safe2.261.232.171.280.750.451[^2]

3.4.. Multivariable analyses {#S0003-S2004}
----------------------------

The result of logistic regression Model 1 ([Table 3](#T0003)) indicated that men and students from Macao had higher odds of having PTSD than women and students from outside Macao. In Model 2, students who experienced home damage, whose home was uninhabitable after the typhoon, who witnessed people injured, and witnessed someone almost drown, had higher odds of PTSD than those who did not experience these exposures. In Model 3, incorporating resource deprivation, only lacking needed medication was significantly associated with PTSD. In Model 4a ([Table 4](#T0004)), which explored the type of media used, the results showed that the amount of time spent listening to radio programmes and whether participants shared posts on social media were associated with PTSD. In Model 4b, incorporating media exposure content, the amount of time viewing information related to drowning victims and residents' emotional reactions was significantly associated with increased odds of PTSD. The amount of time viewing information related to the storm itself and the images of people being heroic were significantly associated with lower odds of PTSD.10.1080/20008198.2018.1558709-T0003Table 3.Multivariable logistic regression Models 1 and 2. Model 1Model 2Model 3VariablesaOR95% CI*p*aOR95% CI*p*aOR95% CI*pParticipant characteristics*Age0.900.81--1.000.0610.890.79--0.990.0350.860.76--0.970.012Gender          Women (ref. men)0.560.37--.0840.0060.610.40--0.930.0230.600.38--0.930.024Region          Macao1.00  1.00  1.00   Hong Kong0.930.28--3.060.9021.050.32--3.470.9400.780.22--2.800.704 Mainland China0.400.22--0.730.0030.390.21--0.720.0030.330.17--0.630.001 Taiwan0.680.09--5.090.7030.840.11--6.270.8650.490.06--3.980.501*Direct exposure*Injured   1.230.34--4.390.7540.400.10--1.630.200Witnessed people injured   2.811.69--4.67\< 0.0012.331.36--4.000.002Someone close being injured   1.390.60--3.220.4431.480.60--3.630.395Almost drowned in the flooding   10.302.49--42.590.0018.991.92--41.990.005Saw someone almost drown   0.820.27--2.530.7330.650.20--2.140.481Saw someone drown   2.24.38--13.150.3711.680.30--9.390.554Saw a dead body   0.440.05--4.330.4850.890.11--7.070.913Home damaged   3.141.90--5.21\< 0.0012.861.71--4.78\< 0.001Home flooded   1.400.79--2.460.2471.270.70--2.270.431Home uninhabitable after the typhoon   3.211.83--5.61\< 0.0012.591.45--4.640.001Personal or family loss of property   0.690.41--1.160.1640.740.44--1.250.263*Resource deprivation*No access to drinking water      1.250.72--2.150.430No access to food      1.480.90--2.440.121No access to electricity      0.450.17--1.240.123No access to internet      0.690.31--1.540.363No access to needed medication      3.611.45--9.010.006No access to medical attention      1.320.47--3.700.597[^3]10.1080/20008198.2018.1558709-T0004Table 4.Multivariable logistic regression Model 4. Model 4aModel 4bVariablesaOR95% CI*p*aOR95% CI*pParticipant characteristics*Age0.840.75--0.960.0070.870.77--1.000.05Gender       Men1.00  1.00   Women0.560.35--0.900.0170.760.49--1.300.367Region       Macao1.00  1.00   Hong Kong0.910.24--3.390.8870.900.22--3.530.859 Mainland China0.330.17--0.640.0010.400.21--0.840.014 Taiwan0.430.05--3.570.4330.560.07--4.970.639*Direct exposure experience*Injured0.450.11--1.850.2670.400.10--1.620.200Witnessed people injured2.121.21--3.700.0082.321.36--4.000.002Someone close being injured1.550.63--3.820.3421.480.60--3.630.395Almost drowned in the flooding8.241.82--37.340.0068.991.92--41.990.005Saw someone almost drown0.610.19--1.920.3990.650.20--2.140.481Saw someone drown1.450.27--7.650.6611.680.30--9.390.554Saw a dead body0.990.14--7.150.9900.890.11--7.070.913Home damaged3.041.79--5.17\< 0.0012.861.71--4.78\< 0.001Home flooded1.180.65--2.130.5921.270.70--2.270.431Home uninhabitable after the typhoon2.521.40--4.540.0022.590.44--4.640.001Personal or family loss of property0.740.43--1.260.2640.740.44--1.250.263*Resource deprivation*No access to drinking water1.280.73--2.210.3871.250.72--2.150.430No access to food1.430.86--2.360.1661.480.90--2.440.121No access to electricity0.350.12--0.970.0430.450.17--1.240.123No access to internet0.740.33--1.650.4580.700.31--1.540.363No access to needed medication3.421.33--8.800.0113.611.45--9.010.006No access to medical attention1.670.58--4.770.3391.320.47--3.700.597*Types of media use*Watching TV0.990.88--1.100.82   Listening to radio programmes1.201.08--1.330.001   Reading newspaper0.920.82--1.030.14   Watching videos1.000.90--1.120.95   Viewing news updates on social media0.930.82--1.050.25   Viewing videos on social media that were captured by people in the community1.110.98--1.270.09   Sharing posts on social media1.751.09--2.810.02   *Media content*The storm itself   0.370.28--0.49\< 0.001The flooding   1.000.74--1.330.98Drowning victims   1.291.00--1.670.05Residents' emotional reaction   1.981.44--2.72\< 0.001Interviews with government   1.210.97--1.540.09Images of people being heroic   0.720.55--0.940.02[^4]

4.. Discussion {#S0004}
==============

This study aimed to examine the prevalence and predictors of PTSD related to Typhoon Hato among university students in Macao, China, and to study the effects of media exposure on PTSD. To our knowledge, this is the first large-scale study examining typhoon-related PTSD in southern China. The prevalence of PTSD related to Typhoon Hato was 5.1%, and the prevalence of PTSD was higher among local than non-local students.

This prevalence is lower than the 7.3% reported among adolescents 6 months after Hurricane Andrew (Garrison et al., [1995](#CIT0014)). It is also low compared with the reported prevalence of 9.4% among disaster-exposed volunteers 1.5--4 months after Super Typhoon Haiyan (Chan, Tang, Hall, Yip, & Maggay, [2016](#CIT0007)). This variation in prevalence may be due to many factors, including the difference in assessment methods, characteristics of the population, and the severity of disasters.

According to the uncertainty reduction theory, in the aftermath of disaster, people tend to seek information about the potential threat to reduce anxiety (Boyle et al., [2004](#CIT0005)), but instead they are exposed to distressing content on the media which may increase their stress. Consistent with the relative risk appraisal model, we might expect that the magnitude and rarity of a typhoon such as Hato may have signalled a high level of threat, which would be worsened by media exposure (Marshall et al., [2007](#CIT0028). Although the revised DSM-5 PTSD criteria removed media exposure as a Criterion A event, the current study adds to previous studies (e.g. Hall et al., [2015](#CIT0017); Horesh, [2016](#CIT0018); North, Hong, & Downs, [2018](#CIT0032); Otto et al., [2007](#CIT0033)) showing that media exposure was associated with PTSD. The more restrictive definition of trauma will reduce the prevalence of PTSD in populations, and may prevent 'bracket creep', but the influence of media exposure should also be considered (Lavenda, Grossman, Ben-Ezra, & Hoffman, [2017](#CIT0024); Levin, Kleinman, & Adler, [2014](#CIT0026); Marshall et al., [2007](#CIT0028)).

Among various forms of media, only listening to radio programmes was significantly associated with PTSD in multivariable analyses. This is counter-intuitive, as youth do not mainly use the radio. However, according to the Macao Government report (Shan, [2018](#CIT0039)), there were 250,000 households left without power, and with no access to the internet. The radio was the only source of information during the disaster, and in some districts, the electricity supply and internet service only resumed 1 week after the typhoon. Therefore, people most affected by the typhoon relied on radio to obtain access to media reports about the storm and recovery efforts since other forms of media were not available.

The amount of exposure to some media content, including viewing drowning victims and residents' emotional reactions, was associated with PTSD. These results were consistent with prior studies following the 11 September 2011 terror attacks in the USA showing that excessive media exposure was associated with psychological distress (Ford, Adams, & Dailey, [2007](#CIT0011)), as well as a longitudinal study after the Wenchuan earthquake showing that frequent exposure to distressing disaster images predicted PTSD (Yeung et al., [2018](#CIT0051)). Information supplied by the media may increase community stress, and some authors suggest that media exposure may act as a collective trauma, as revealed in a study of the 2004 Indian Ocean tsunami (Lau, Lau, Kim, & Tsui, [2006](#CIT0023)). This is also similar to findings from adults exposed to terrorism in Israel. Media exposure was associated with PTSD only when the media source was perceived as stressful (Palgi, Shira, & Hoffman, [2017](#CIT0035)). Sharing posts on social media was significantly associated with PTSD among college students, which indicates that students who reported higher psychological distress actively participated in social media use.

Another notable finding was that viewing more information related to the storm itself (i.e. objective information) and viewing images of people being heroic were protective factors for PTSD. These results suggest a positive effect of media following disasters. This supports previous studies which found that media framing of a disaster influences people's interpretation of the event, which may potentially improve community resilience (Norris, Stevens, Pfefferbaum, Wyche, & Pfefferbaum, [2008](#CIT0031)). A study on the aftermath of Typhoon Haiyan in the Philippines provided evidence that collective coping strategies can be facilitated by Facebook (Tandoc & Takahashi, [2017](#CIT0043)). Future studies are needed to better understand the role of positive messages (e.g. heroic images and stories) on people's psychological well-being after disasters. The non-significant association between the type of media use and PTSD in the current study highlights the importance of the substance over form: the effect of media exposure on PTSD, either negative or positive, is associated with the exposure content, while the form of media used was largely not relevant.

PTSD is strongly associated with gender and age (Derivois, Cénat, Joseph, Karray, & Chahraoui, [2017](#CIT0010); Hsu, Chong, Yang, & Yen, [2002](#CIT0020); Silvestre et al., [2014](#CIT0041); Yang et al., [2011](#CIT0050)). In the present study, younger students reported significantly higher PTSD symptom severity. Compared to students who came from other regions, Macao students had a higher prevalence of PTSD. This is to be expected since these students are more vulnerable to disaster-related stressors, such as home damage and loss, and injury to loved ones.

Contrary to previous research, being male was associated with higher odds of PTSD (Tolin & Foa, [2008](#CIT0044)). There are several possible explanations for this. One is that men were involved more in rescue efforts, and therefore may have been more directly exposed to traumatic events. This is largely anecdotal, and based on campus reports. Since Macao is a traditional society that follows traditional gender norms, men are expected to act to support friends and family following a calamity. The second possible explanation is that male students may be more affected by the media content emphasizing the casualties and tragedies involving men. Eight of the 10 people killed during the typhoon were men (Shan et al., [2018](#CIT0039)). In addition, one powerful video people that were sharing on social media featured a son crying for help to rescue his missing father in front of the entrance of an underground car park that was heavily flooded, and where people had died.

Consistent with previous studies, the univariable analyses revealed that home damage, life-threatening events, witnessing other people experiencing traumatic events, and lack of necessities were all significant correlates of PTSD (Chan & Rhodes, [2014](#CIT0006); Paul et al., [2014](#CIT0036); Ursano et al., [2014](#CIT0046)). Financial loss was identified as a consistent predictor of PTSD in previous literature (Galea, Tracy, Norris, & Coffey, [2008](#CIT0013); Silvestre et al., [2014](#CIT0041)), but was not significant in this study. The present sample are college students, and adolescent and young adults may be less affected by economic losses compared with older age groups.

4.1.. Limitations {#S0004-S2001}
-----------------

There are several limitations to the current study. First, the data were collected from a self-report survey and PTSD diagnosis was made by screening rather than clinician diagnosis. Owing to the limited length of the survey, this study may not cover all potential risk factors of PTSD identified in previous literature. We were also not able to assess for all possible trauma exposures occurring alongside the typhoon exposures in the present study. We also measured relatively few positive media messages and images. Our findings suggest that these may be protective, and should therefore be considered in future work. The data collection was not prospective, so we cannot determine whether psychological distress experienced before the typhoon influenced the current results. In addition, the study was cross-sectional, which limits causal inference. We adjusted for the effects of typhoon exposure and deprivation to understand the association between media exposure and PTSD. However, it should be noted that the entire sample was exposed to the typhoon, so the effects of media exposure could not be entirely separated from the effects of overall exposure to the typhoon. Finally, the data were collected 1--3 months after the typhoon, so it is possible that retrospective reports of media use may be biased. Compared to other factors related to direct disaster exposure, people may report less accurately regarding the amount of time spent using certain types of media or viewing certain types of media content. Given that this is a cross-sectional study, it is possible that people who experienced more distress may have reported greater exposure to distressing media content. Future longitudinal studies are needed to attempt to address this issue.

5.. Conclusion {#S0005}
==============

The current study found that the prevalence of PTSD after Typhoon Hato was 5.1%. Exposure to disaster-related media content was an important correlate of PTSD, and different methods used to access this information appeared to be related to PTSD. This study also revealed potential positive effects of media use on communities following a disaster, and future studies may explore the benefit of certain media content in preventing or reducing PTSD. Future studies should investigate the long-term psychological consequences following Typhoon Hato, college students' resilience, and barriers and facilitators of psychological treatment to guide mental health services and facilities.

Disclosure statement {#S0006}
====================

No potential conflict of interest was reported by the authors.

[^1]: PTSD, post-traumatic stress disorder.
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